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Abstract

In recent days low cost. high performance microprocessors have led to construction of medium scale shared
memory multiprocessor systems with shared bus. Such multiprocessor systems are heavily influenced by the
structures of memory systems and memory systems become more important factor in design space as
microprocessors are getting faster. Even though local cache memories are very common for such systems, the
latency on access to the shared memory limits throughput and scalability. There have been many researches on
the memory structure for multiprocessor systems.

In this paper. an asynchronous memory architecture is proposed to utilize the bandwith of system bus
effectively as well as to provide flexibility of implementation. The effect of the proposed architecture is shown
by simulation. We choose. as our model of the shared bus is HiPi+Bus which is designed by ETRI to meet the
requirement of the High-Speed Midrange Computer System. The simulation is done by using Verilog hardware
decription language. With this simulation. it is explored that the proposed asynchronous memory architecture
keeps the utilization of system bus low enough to provide better throughput and scalibility. The
implementation trade-offs are also described in this paper. The asynchronous memory is implemented and
tested under the prototype testing environment by using test program. This intensive test has validated the
operation of the proposed architecture.
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Table 1. Transfer Types of HiPi+Bus.
Mnemonics | name category cache-related
NRD normal read single read yes
NWR normal write single read yes
NCR non-coherent read | single read no
NCW non-coherent write | single read no
IVD invalidation yes
ILR interlock read single read yes
ILW interlock write single write yes
BRD block read quadruple read | yes
BWR block write quadruple write | yes
CRD coherent read quadruple read | yes
EXR exclusive read quadruple read | yes

"WRB write-back quadruple write | yes

1TV intervention write | quadruple write | yes

23 2+ HiPi-Bus® A4 ¥eist 2 ag.g
Mag skl she 28 FA Aol 2%
Al bl AETE HEen T Yue a7
Ao Hole Ang Agch ol FrlelgAE F
4 AeE Wefsle] Aol SHslor sk, =
71907 271Q1AE Bksel AAle] B 27)
% dolelg W YEl el 4t oln
Mg W AAle] G KT A wEA A

o2 Fol S5 AzE uulel B} o|RE 7Y
20| Wz A8 AANEY ZAUA B st
o astel ool $ATL 2T Tl Flse)
ddopde} 7] 874l A 4T EFS Fi HW

£ Foll Mag AHEAE uEow FrldgAE
Wyl $471E ohal F oAl e A18Ue HE

sto] dlojel & HFd

=
=3

%

o

7

T

RQ [ Aarb ! Add I pato ! : 1
RP ‘ ] | Aack | Dack0 |
Single Write
T T ( T T
RQ | pab ! Add ! 3 ~ ‘
RP i :Anck:S(:Darb:Dauo:
J
Single Read
gl 2. sd "AE e ¢ir)eh 27
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